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ABSTRACT 


Ten lakes were gill-netted in the fall to determine relative growth and 

survival rates of landlocked coho salmon, Oncorhynchus kisutch (Walbaum). 

Data concerning age, growth and catch rates are presented and discussed for 

various managed lakes. 


A creel census, conducted on five streams opened to chinook salmon, 0. 

tshawytscha (Walbaum), fishing, estimated a harvest of 1,651 chinook salmon 

in 9,532 man-days of effort. Catch rates ranged from .018 chinook salmon 

per hour on Montana Creek to .074 per hour on Chunilna Creek. 


Chinook salmon populations in Matanuska-Susitna Valley streams were esti- 

mated to total 16,651, which was 16 percent lower than the record 1976 

escapement. Escapements for each stream are presented and discussed. 


Examination of 627 chinook salmon scales revealed that Age 1.4 chinook 

accounted for 55.8 percent of the catch during the fishery. The age struc- 

ture of the catch is discussed for each stream and compared to the spawning 

population on those streams where carcass recoveries were conducted. 


Angler-caught chinook salmon were classified into age groups utilizing 

length frequency distribution and scale examination methods to determine 

the accuracy of length frequency analysis. It was determined that length 

frequency distribution accurately predicted the frequency of Age 1.2 

chinook salmon in all streams. Overlapping of length classes was encoun- 

tered with Age 1.3 and 1.4 chinook salmon on all streams. The accuracy of 

predicting the incidence of Age 1.3 and 1.4 chinook salmon was highest on 

those streams dominated by Age 1.4 chinook salmon. 


Coho salmon escapement counts, conducted in established index areas, re- 

vealed above average numbers in most streams. 




BACKGROLND 


A fish stocking program was initiated in 1960 and has continued to provide 

angling opportunities in waters which originally contained no natural game 

fish populations. Numerous lakes have been rehabilitated and various fish 

species introduced at differential densities. 


Coho sa.lmon and rainbow trout have been the predominant species used for 

stocking although Arctic grayling are planted in several lakes when they 

are available. 


Each fall stocked gamefish populations are sampled to evaluate relative 

survival., growth rates and stocking densities. During the winter months of 

each year, chemical parameters are checked in lakes having a history of 

past winter kills or low winter dissolved oxygen levels. 


Chinook salmon populations in Cook Inlet declined to extremely low levels 

in the 1960's and have since then been intensively managed to restore runs 

to historic levels. Upper Cook Inlet chinook salmon have been protected by 

complete closures on both sport and commercial fisheries since 1973. Prior 

to 1973, a very limited sport and commercial harvest was allowed in some 

areas. Since chinook salmon populations contain a mixture of 3- to 6-year 

old fish, it will take many years to determine the results of these manage- 

ment efforts. 


Escapement counts have been conducted on various streams in the Matanuska- 

Susitna Valleys since 1969 to evaluate the effectiveness of various chinook 

salmon management programs. Chinook salmon carcass data collected from 

several streams reveal the age structure of these populations which aids in 

evaluati-ng returns from parent escapements. 


In 1976, escapement counts in the Susitna River drainage revealed the 

largest recorded chinook salmon escapement. These high levels continued in 

1977-78 and, as a result, the Alaska Board of Fisheries allowed a limited 

chinook salmon fishery on five streams in the Matanuska-Susitna Valleys in 

1979. A maximum catch quota was also established for each stream and a 

punch card was required of each angler. The bag limit was one chinook 

salmon per day and five per season over 20 inches in length. 


To determine optimum chinook salmon escapement levels, it is necessary to 

monitor harvest levels. In 1979, a creel census was initiated on all five 

streams to assess effort and harvest and determine when quotas were at- 

tained. 


Coho salmon runs during the early 1970's had declined to very low levels in 

Matanuska-Susitna Valley streams. Part of the decline was believed to have 

been caused by low stream flows that existed during the dry years of 1968- 

1970. Because the timing of coho salmon runs through the Cook Inlet com- 

mercial fishery coincides with that of all other species except chinook 

salmon, it is difficult to manage coho salmon by manipulation of the com- 

mercial fishery. Management tools that have been utilized include 

protection of spawning grounds, regulation of various sport fishing methods 

and means, restriction to weekend-only fishing and emergency closures when 

runs appear to be lagging. 




Each year, coho salmon escapement counts are conducted in index areas 

located on selected streams to monitor general population trends. In 1975, 

coho salmon populations increased substantially and since then it appears 

that populations are slowly recovering from the early 1970 declines. 


Table I lists all species mentioned in the report and Figure 1 is a map of 
the study area. 

RECOMMENDATIONS 


1. 	 Surveys should be conducted on lakes not previously surveyed and 
on lakes that have not been recently surveyed, as time permits, 
to provide useful data for lake management programs. 

2 .  	 Monitoring coho and chinook salmon escapements in selected 
streams of the area should be continued to evaluate current 
management practices. 

3. 	 Harvest and fishing effort should be determined on those streams 

open to chinook salmon fishing. 


4 .  	 Scale samples should be collected from angler-caught chinook 
salmon to further evaluate the accuracy of length-frequency 
distribution as a method for determining age groups. 

5. 	Monitoring of f l.ows and temperatures in selected streams in the 
Matanuska-Susitna Valleys should be continued to obtain baseline 
data which will be useful in determining the effect of low water 
years on coho salmon production. 

OBJECTIVES 


1. 	 To determine and record environmental characteristics of existing 

and potential fishery waters of the job area. 


2. 	 To investigate, evaluate and develop plans for enhancement of 

anadromous and resident fish stocks. 


3. 	 To determine chinook salmon harvest levels and fishing effort on 

those streams open to chinook salmon fishing. 


4. 	 To make recommendations for the proper management of various 

sport fish waters in the area and to direct future studies. 


TECHNIQUES USED 


Monofilament gill nets 6 ft x 125 ft, having five mesh sizes ranging from 
112 in to 2 in bar measure, were used to collect fish specimens. Nets were 
set for approximately 24 hours in each lake. All captured fish were 
weighed to the nearest gram and fork lengths were recorded to the nearest 
millimeter. 



-- 

Table 1. List of Common Names, Scientific Names and Abbreviations. 


Common Name Scientific Name and Author Abbreviation 


Chinook Salmon Oncorhynchus tshawytscha (Walbaum) 

Sockeye Salmon Oncorhynchus nerka (Walbaum) RS 

Coho Sal-mon Oncorhynchus kisutch (Walbaum) 

Arctic Grayling Thymallus arcticus (Pallas) 

Rainbow Trout Salmo gairdneri Richardson 

Dolly Varden Salvelinus malma (Walbaum) 

Whitefish Prosopium ssp. -- WF 
-



Figure 1. Study Area in Matanuska-Susitna Valleys. 




----- 

The creel census during the chinook salmon fishery was statistically de- 
signed t.o estimate harvest and effort on five streams. The sampling day 
was divided into five 4-hour periods between the hours of 4 a.m. and 1 2  
midnight. Two randomly selected periods were sampled on each weekday, 
while on each weekend day and holiday all five periods were sampled. 

During sampling periods, angler counts were conducted on those areas of the 

stream that received the greatest fishing intensity. The frequency of 

angler counts varies on each stream depending on the length of time neces- 

sary to complete a count. Counts were conducted hourly on Caswell Creek, 

since the fishery was restricted to a very small area and it took only a 

few minutes to conduct a count. Since the Little Susitna River has 

numerous access routes and angler distribution was very wide, counts were 

limited to two on each weekday and four on each weekend day. 


Since the area open to chinook salmon fishing on the Little Susitna River 
extends more than 70 stream miles, it was necessary to conduct a census at 
two major access points which are approximately 40 stream miles apart. 
Catch and effort estimates were calculated separately for each access point 
and then summed. 

During the sampling periods, only completed anglers were interviewed. 

Information collected from anglers included number of hours fished, number 

and species of fish caught, punch card and fishing license numbers and 

whether they were boat or shore anglers. Chinook salmon over 20 inches in 

length were weighed to the nearest pound, and scales were collected and 

placed in coin envelopes with appropriate biological data recorded on each 

envelope. Chinook salmon were measured from the tip of snout to fork and 

from mid-eye to fork. Both measurements were recorded to the nearest 0.1 

cm. All lengths in this report are from tip of snout to fork of tail 

measurements. 


Chinook salmon scales were mounted on gum paper and then pressed onto 

acetate. Scales were examined using a scale projector. 


Chinook salmon spawning populations were enumerated by aerial, boat and 

stream bank surveys, while spawning coho salmon were enumerated by foot 

surveys within established index areas. Chinook salmon carcass data were 

collect-ed and age classes were estimated by length frequencies. 


FINDINGS 


Lake St-ocking Evaluati-ons 


Ten stocked lakes containing landlocked coho salmon were sampled with 
variable mesh gill nets in 1979 (Table 2). Due to a late freeze-up, all 
but Christiansen and Benka Lakes were netted during ice free periods. Gill 
net catches of both Age 0+ and Age I+ coho salmon were high in most lakes. 
Although Age O+ coho salmon are too small to be effectively captured in 
gill nets, catches still ranged from 0 . 1 3  fish/hour in Lucille L3ke up to 
1.81 fssh/hour in Victor Lake. Five of the eight lakes containing Age I+ 
coho salmon had catches ranging from 1 . 3 1  to 2 . 3 6  fish/ hour. 



Table 2 .  G i l l  Net R e s u l t s  and S t o c k i n g  H i s t o r i e s  of Managed Lakes,  Matanuska-Susitna V a l l e y s ,  1979. 

Length (mm) 
Date  Age - Catch Date  T o t a l  P e r  P e r  

Lake Sampled Spec ies  C l a s s  n x -+ SD Range Net H r .  S tocked Number Lb. Acre 

Benka 

C h r i s t i a n s e n  

Echo 

F i n g e r  

Loon 

L u c i l l e  

Memory 

P r a t o r  

Rocky 

V i c t o r  



A ,  La p a s t  y e a r s ,  most Age O+ coho salmon averaged abou t  110 mm i n  l e n g t h  
a f  ,t x- 6 t o  7 months r e s i d e n c y  i n  a l a k e .  Th is  growth r a t e  appears  t o  be 
v e r y  uni-form i n  a l l  Matanuska V a l l e y  l a k e s  when coho salmon a r e  p l a n t e d  i n  
May o r  June  i n  w a t e r s  a l r e a d y  c o n t a i n i n g  f i s h  p o p u l a t i o n s .  Coho salmon 
s t o c k i n g  r a t e s  v a r y  from 100 t o  200 f i s h  p e r  s u r f a c e  a c r e  depending on l a k e  
f e r t i l i t y .  

I t  i s  w e l l  documented t h a t  coho salmon growth r a t e s  a r e  dependent on f i s h  
dens i  t i  r s .  Occasional3 11,  n a t u r a l  occur rences  a r i s e  t h a t  d r a m a t i c a l l y  show 
t h e  d e n s i t y  dependent n a t u r e  of coho salmon growth r a t e s .  Memory Lake, 
which s tocked  every  o t h e r  y e a r ,  exper ienced  a  p a r t i a l  w i n t e r  k i l l  i ni t ;  


1977 and was n o t  s tocked i n  t h e  s p r i n g  of 1977. E x i s t i n g  coho salmon popu- 
l a t i o n s  were ex t remely  low when coho salmon were s tocked  i n  1978. A f t e r  6 
months' r e s i d e n c y ,  t h e y  averaged 154 mm i n  l e n g t h .  V i c t o r  Lake was n o t  
s tocked  i n  1977. I n  1978, it was s tocked  b u t ,  d u r i n g  t h e  1978-79 w i n t e r ,  a 
s e v e r e  w i n t e r  k i l l  occur red  a lmos t  e l i m i n a t i n g  t h e  p o p u l a t i o n .  V i c t o r  Lake 
coho salmon t h a t  were r e s t o c k e d  i n  1979 averaged 172 mm i n  l e n g t h  a f t e r  5 
months' r e s i d e n c y .  

The average  l e n g t h  of Age I+ coho salmon a f t e r  18 months i n  Matanuska 
V a l l e y  l a k e s  i s  215 mm. 

Chinook Salmon S t u d i e s  

Cree L Census: 

A c r e e l  census  was conducted on t h e  L i t t l e  S u s i t n a  R i v e r  and Chunilna Creek 
lrom Ma.y 25 th rough  J u l y  6 ,  and on Caswel l ,  Montana and Willow Creeks 
d u r i n g  f o u r  c o n s e c u t i v e  weekends commencing June 9 .  

S i n c e  no chinook salmon f i s h i n g  had been conducted on any o f  t h e  s t reams  
s i n c e  1972, it was d i f f i c u l t  t o  p r e d i c t  f i s h i n g  p a t t e r n s  when e s t a b l i s h i n g  
t h e  census  sampling scheme. Some sampling problems were encountered d u r i n g  
t.he f i s h e r y ,  t h e  most n o t a b l e  of which occur red  d u r i n g  t h e  weekend-only 
i i s i k e r i e s .  When f i s h  became a v a i l a b l e  i n  Willow, Caswell  and Montana 
Creeks ,  i t  appeared t h a t  t h e  c a t c h  and e f f o r t  from midnight  t o  4 a.m. on 
Saturday was h i g h  and t h i s  p e r i o d  was t h e  on ly  p e r i o d  n o t  sampled. T h i s  
o c c t ~ r r e t i  e v e r y  weekend on Caswell  b u t  o n l y  t h e  l a s t  2  weekends on Willow 
and  Mont~ana Creeks .  The census  t a k e r s  became aware o f  t h i s  problem when 
i n t e r v i e w i n g  a n g l e r s  who had f i s h e d  d u r i n g  t h i s  p e r i o d .  A subsequent  check 
o f  Caswell  Creek was made d u r i n g  t h i s  p e r i o d  and t h e  h i g h e s t  a n g l e r  coun ts  
of t h e  clay were recorded ;  t h i s  confirmed t h e  r e p o r t s .  Appropr ia te  expan-
s i o n  f a c t o r s  were u t i l i z e d  t o  accomodate t h i s  problem i n  de te rmin ing  t o t a l  
e s t i m a t e d  h a r v e s t .  

'l'he t o t , i l  chinook salmon h a r v e s t  f o r  t h e  f i v e  e a s t  s i d e  S u s i t n a  River  
s t r e a m s  was e s t i m a t e d  a t  1 ,651 ,  and 9 ,532  man-days of e f f o r t  were expended 
w i t h  a #mean c a t c h  p e r  hour of 0.04C (Table  3 ) .  The o v e r a l l  a r e a  c a t c h  
quo ta  of 2 ,100  chinook salmon was n o t  o b t a i n e d .  I n d i v i d u a l  s t ream quotas  
were reached o n l y  on Chunilna C r e e k  w i t h  a quota  of 300 and e s t i m a t e d  c a t c h  
of 358. Catch r a t e s  on t h e  f i v e  sLreams ranged from 0.018 chinook s a l m o ~  
p e r  hour i n  Montana Creek t o  0 .074 p e r  hour i n  Chunilna Creek.  



The average  l e n g t h  of a n  ang le r -day  v a r i e d  c o n s i d e r a b l y  between s t reams  and 
appeared t o  be  dependent on a c c e s s i b i l i t y  and a v a i l a b i l i t y  of f i s h .  Bank 
a n g l e r s  and b o a t  a n g l e r s  averaged 3.25 and 6.00 hours  p e r  day,  r espec-
t i v e l y ,  on a l l  s t r eams  combined. 

Catch and e f f o r t  e s t i m a t e s  were d e r i v e d  from i n t e r v i e w s  w i t h  3,215 
completed a n g l e r s ,  which r e p r e s e n t e d  34.0% of t h e  t o t a l  e s t i m a t e d  e f f o r t .  
The b e s t  coverage occur red  on Willow and Chunilna Creeks where 43.5% and 
45.0%, r e s p e c t i v e l y ,  o f  t h e  t o t a l  number of a n g l e r s  were i n t e r v i e w e d ,  whi le  
o n l y  23.0% were c o n t a c t e d  on Montana Creek.  Completed a n g l e r s  caught  689 
chinook salmon, which r e p r e s e n t s  42.0% of t h e  t o t a l  e s t i m a t e d  c a t c h .  On 
Willow Creek,  60.0% of t h e  t o t a l  h a r v e s t  of chinook salmon were examined 
and on1.y 34.2% were checked on t h e  L i t t l e  S u s i t n a  R i v e r .  

Tab les  4 and 5 show a n g l i n g  e f f o r t  and c a t c h  by weekly p e r i o d .  S i n c e  t h e  
S i s h e r y  was new, most a n g l e r s  were n o t  aware of t h e  run  t i m i n g  i n  L i t t l e  
S u s i t n a  River  and Chunilna Creek.  I n  L i t t l e  S u s i t n a  R i v e r ,  43.1% of  t h e  
e f f o r t  occur red  d u r i n g  t h e  May 25-June 15 p e r i o d  when o n l y  8.0% of  t h e  
c a t c h  o c c u r r e d .  On Chunilna Creek,  30 .2% of t h e  e f f o r t  occur red  d u r i n g  
t h i s  f i r s t  3-week p e r i o d  b u t  no c a t c h  was recorded .  I n  Chunilna Creek,  
t h e r e  has  t r a d i t i o n a l l y  been a f i s h e r y  f o r  r e s i d e n t  f i s h  s p e c i e s  and some 
of  t h e  e f f o r t  was d i r e c t e d  toward t h e s e  s p e c i e s  p r i o r  t o  t h e  a r r i v a l  of 
chinook salmon. Anglers  t h a t  were u n s u c c e s s f u l l y  f i s h i n g  f o r  chinook 
salmon o f t e n  swi tched t o  f i s h i n g  f o r  o t h e r  s p e c i e s  t h a t  were a v a i l a b l e .  
l'he e s t i m a t e d  c a t c h  of t h e s e  o t h e r  s p e c i e s  d u r i n g  t h e  chinook salmon 
f i s h e r y  i s  shown i n  Tab le  6 .  

Caswell  Creek was t h e  on ly  weekend s t ream t h a t  had chinook salmon a v a i l a b l e  
d u r i n g  every  weekend, and t h e  h i g h e s t  c a t c h  o c c ~ ~ r r e dd u r i n g  t h e  second 
weekend p e r i o d  of June 16-17. No chinook salmon were caught  t h e  f i r s t  2 
weekends on Montana Creek and o n l y  15 were caught  on Willow Creek.  S i n c e  
chlnook salmon do n o t  e n t e r  Caswell  Creek,  t h e  f i s h e r y  i s  a t  i t s  conf luence  
w i t h  t h e  S u s i t n a  River  which i s  a r e s t i n g  a r e a .  I t  appears  t h a t  t h o s e  
chinook salmon showing up a t  Caswell  Creek a r e  bound f o r  t r i b u t a r i e s  
f u r t h e r  up t h e  S u s i t n a  River  d r a i n a g e  and t h a t  Willow and Montana Creek 
chinook salmon come up t h e  S u s i t n a  River  somewhat l a t e r .  I t  i s  unknown why 
chinook salmon were a v a i l a b l e  a t  Caswell  Creek,  which i s  l o c a t e d  between 
Willow and Montana Creeks ,  and n o t  a v a i l a b l e  a t  t h e  o t h e r  two s t r e a m s .  The 
composition of the catch at Caswell Creek was also much different from any


6o t h e r  s t ream.  The ma1e:female s e x  r a t i o  was 4 . E 1 . 0 ,  and 50.0% of t h e  
r a t c h  was under 28 i n c h e s  which i n d i c a t e s  a l a r g e  number of " j acks t '  a r e  
coming i n t o  t h i s  a r e a .  

Angling e f f o r t  and c a t c h  con t inued  t o  i n c r e a s e  a s  t h e  season  p r o g r e s s e d  and 
t h e  l d s t  week of t h e  f i s h e r y  (June 30-July  6 )  34.5% of t h e  s e a s o n a l  e f f o r t  
was recorded  and 43.7% of t h e  s e a s o n a l  c a t c h  was t a k e n .  F i g u r e  2  shows t h e  
i n c r e a s e  i n  e f f o r t  and h a r v e s t  by weekly p e r i o d .  Th is  g r a p h i c a l l y  shows 
t h a t  t h e  c a t c h  and e f f o r t  had n o t  y e t  peaked and t h e  f i s h e r y  was s t i l l  
b u i l d i n g  a t  t h e  conc lus ion  of t h e  season .  

On t h o s e  s t reams  opened th roughout  t h e  week, 57.5% of  t h e  e f f o r t  and 60.0% 
of  t h e  c a t c h  occur red  d u r i n g  t h e  12 noon t o  8 p.m. sampling p e r i o d s .  On 
weekend-only s t r e a m s ,  48.5% and 48.7% of t h e  e f f o r t  and c a t c h ,  r espec-
t i v e l y ,  o c c u r r e d  d u r i n g  t h e  same p e r i o d  b u t  it i s  known t h a t  a h i g h e r  
p e r c e n t a g e  o f  t h e  c a t c h  and e f f o r t  occur red  d u r i n g  t h e  unsampled 12 
midnight  t o  4  a.m. p e r i o d .  



Table 3. Effort and Harvest Data of the Chinook Salmon Sport Fishery, Matanuska-Susitna Valleys, 1979. 

Sex Ratio Effort Harvest per 

Stream Quota Harvest Male Female Man-Days Catch/Hour Angler-Day 


Caswell Creek 

Chunilna Creek 300 358 1 . 3  : 1 . 0  1 ,160 .074 0 . 3 1  

Little Susitna River 1,000 728 1 . 3  : 1 . 0  3,857 .042 0.19 

Montana Creek 300 125 1 . 3  : 1 . 0  2,470 .018 0 .05 

Willow Creek 

Total 


i'c The figures in the last two columns are weighted; the total/averages are accurate. 



Table 4 .  Angling E f f o r t  by Weekly P e r i o d  During t h e  Chinook Salmon F i s h e r y ,  Upper Cook I n l e t ,  1979. 

Date 
Chunilna Creek 
Man-Days % 

L i t t l e  
S u s i t n a  River  
Man-Days % 

Willow Creek 
Man-Days % 

Caswell  Creek 
Man-Days % 

Montana Creek 
Man-Days % 

T o t a l  
Man-Days % 

T o t a l  1,160 3 ,857 975 1,070 2 ,470 9 ,532  





.ble 6 .  	 Catch Rates and Harvest Estimates of Miscellaneous Species 
Caught During the Chinook Salmon Fishery at Chunilna Creek, 
1979. 

Harvest per 
Species Catch/Hour Angler-Day Harvest 

---

Rainbow Trout 0 .10  0 .42 511 

Dolly Varden 0.16 0 .65  794 

Arctic Grayling 0 .05  0 . 2 1  257 

Whitefish 0 .03  0 .11  139 

Sockeye Salmon 0 .02  0.09 107 





The Little Susitna River and Chunilna Creek experienced high water condi- 

tions the last 10 days of the season which is believed to have reduced the 

catch since this occurred during the time when runs were building to a 

peak. Total rainfall in the Willow to Talkeetna area during June 24-27 

varied from 1.7 to 2.3 inches. 


Escapement: 


In 1979, chinook salmon escapement surveys on east side Susitna River 

tributaries and tributaries of the Talkeetna and Chulitna Rivers were 

conducted from July 23 to August 1. Counts were hampered during the entire 

survey period by heavy rains which resulted in high discharges in many 

streams. Despite repeated efforts, counts were not completed on six 

streams. A total of 5,454 chinook salmon were observed during escapement 

surveys. Watsjold (1974) found that, during aerial surveys, chinook salmon 

were observed in alpine streams with 70.0% efficiency and were observed in 

streams flowing through heavily forested areas with 55.0% efficiency. 

Based on these findings and the fact that the six uncounted streams repre- 

sented 53.0% of the observed escapement over the past 3 years, it was 

estimated that the 1979 chinook salmon escapement was 15,000. An addi- 

tional 1,651 chinook salmon were taken by anglers which, if added to the 

1979 escapement, would make the estimate 16.0% lower than the highest 

recorded escapement of 19,900 in 1976. However, it was the third highest 

count obtained since counts began in 1970 (Table 7). 


Individual stream counts are presented in Table 8. Moose Creek and the 

North Fork of Kashwitna River had record escapements. Even though counting 

conditions were poor on four streams (Table 8), when the sport catch for 

each of the streams is added to the escapement, Chunilna Creek nearly 

equals its highest recorded escapement of 1,237 in 1976 and Willow Creek is 

only 33 fish below its second highest escapement of 1,166 reached in 1978. 

If counting conditions had been ideal, it is felt that counts would have 

revealed near record escapement levels in many of the streams. 


Population Structure: 


Chinook salmon carcasses were collected from Willow and Montana Creeks. 

Length frequency distribution has always been used to determine chinook 

salmon age structure on those streams where carcasses were examined. Since 

no chinook salmon scales have been available for ageing from east side 

Susitna River tributaries prior to 1979, length frequency classes developed 

from ageing of west side tributary chinook salmon have been used throughout 

the Susitna River, including the east side tributaries. 


A chinook salmon fishery, initiated in 1979 on east side tributaries, 
permitted collection of scales to determine the accuracy of assessing age 
solely by length freq~lency. Although the Little Susitna River is not a 
Susitna River tributary, it was included in the analysis because it is part 
of the Upper Cook Inlet drainage. 



Table 7. 	Chinook Salmon Escapement Counts and Population Estimates, East 

Side Susitna River Tributaries and Tributaries of the Chulitna 

and Talkeetna Rivers, 1973-1979. 


Year
-

1973 


1974 


1975 


1976 


1977 


1978 


1979 


Observed Counts 


8,086 


3,556 


1,247 


16,753 


14,199 


12,853 


5,454;'; 


Estimated Counts 


8,900 


4,100 


1,500 


19,900 


17,028 


15,365 


15,000 


Count does not include six streams which, in the past 3 years, 

represented 53% of the observed escapement. 




Table  8 .  Observed Chinook Escapement Counts,  Upper Cook I n l e t ,  1973-1979*. 

Ground Surveys  
Stream 1973 1974 1975 1976 1977 1978 1979 

Willow Creek 
Upper Decept ion Creek 
Montana Creek 
Moose Creek 
P r a i r i e  Creek 
Troublesome Creek 

A e r i a l  Surveys*'d; 
1973 1974 1975 1976 1977 1978 1979 

Chunilna Creek 
Kashwitna R i v e r  (North Fork)  
L i t t l e  Willow Creek 
Sheep Creek 
I n d i a n  R i v e r  
Por tage  Creek 
Chul i tna  R i v e r  ( E a s t  Fork)  
Chul i tna  R i v e r  (Middle Fork) 
Chul i tna  R i v e r  (Main Stem) 
Goose Creek 
L i t t l e  S u s i t n a  R i v e r  
Honolulu 
Byers Creek 
Troublesome Creek 
Bunco Creek 

* 	 P r a i r i e  Creek,  Chul i tna  R i v e r ,  Goose Creek and Bunco Creek were uncountab le  due t o  h i g h  w a t e r  
c o n d i t i o n s  i n  1979. 
Poor coun t ing  c o n d i t i o n s .  --7-L.9- H e l i c o p t e r  su rveys  i n  p a r e n t h e s e s ,  a l l  o t h e r  a e r i a l  coun ts  a r e  f ixed-wing a i r c r a f t .  



The l e n g t h  f requency c l a s s e s  t h a t  have p r e v i o u s l y  been used t o  de te rmine  
age s t r u c t u r e  a r e  a s  fo l low:  Age 1 . 2  (51-75 cm), Age 1 . 3  (76-95 cm), and 
Age 1 . 4  ( 9 6  cm and o v e r ) .  Although t h e s e  a r e  t h e  dominant age groups  of 
S u s i t n a  R i v e r  chinook salmon, t h e r e  a r e  o c c a s i o n a l l y  o t h e r  age groups  w i t h  
an a d d i t i o n a l  y e a r  i n  f r e s h w a t e r  o r  s a l t w a t e r .  Some e r r o r  w i l l  e x i s t  i n  
u t i l i z i n g  t h e  l e n g t h  c l a s s e s  s imply because  t h e s e  a d d i t i o n a l  age  groups  
cannot  be accounted f o r  u s i n g  t h i s  method. 

[ t  shou ld  be noted t h a t  d u r i n g  s c a l e  a n a l y s i s  i t  became a p p a r e n t  t h e  a r e a  
of f r e s h w a t e r  growth on numerous s c a l e s  from a l l  e a s t  s i d e  s t reams  showed 
p e c u l i a r  growth p a t t e r s .  A f t e r  fo rmat ion  of t h e  f r e s h w a t e r  a n n u l u s ,  growth 
appeared t o  i n c r e a s e  and t h e n  was b r i e f l y  i n t e r r u p t e d  b e f o r e  r a p i d  s a l t -
w a t e r  growth began. S i n c e  v e r y  l i t t l e  i s  known about  t h e  m i g r a t i o n  of 
j u v e n i l e  chinook salmon through t h e  S u s i t n a  R i v e r ,  t h e s e  p a t t e r n s  cannot  be 
i n t e r p r e t e d .  

Angler-caught chinook salmon were grouped accord ing  t o  age  s o l e l y  on t h e  
b a s i s  o f  l e n g t h  f requency and t h e n  compared t o  t h e  age s t r u c t u r e  a s  d e t e r -
mined from s c a l e  a n a l y s i s .  Although s c a l e  a n a l y s i s  i s  t h e  most a c c u r a t e  
method, it i s  v e r y  time-consuming when s imply compared t o  r e c o r d i n g  
l e n g t h s .  Table  9 shows t h e  comparison of t h e  two methods used i n  d e t e r -  
mining age  composi t ion o f  chinook salmon p o p u l a t i o n s .  I t  i s  a p p a r e n t  t h a t  
t h e  l e n g t h  f requency method i s  ex t remely  a c c u r a t e  i n  p r e d i c t i n g  t h e  f r e -
quency of Age 1 . 2  chinook salmon on t h e  f i v e  s t r e a m s ,  a s  t h e r e  was on ly  
0.1% d i f f e r e n c e  between t h e  two methods. The inaccuracy  of t h e  l e n g t h  
f requency  method i s  r e f l e c t e d  i n  Age 1 . 3  and Age 1 . 4  chinook salmon. Th is  
method predicttxd 5 .6% fewer Age 1 . 3  and 7.5% more Age 1 . 4  chinook salmon 
t h a n  a c t u a l l y  o c c u r r e d .  There were a l o t  more Age 1 . 3  (31%) t h a t  f e l l  i n t o  
t h e  96 cm and over  c l a s s  t h a n  t h e r e  were Age 1 . 4  (3.7%) chinook salmon t h a t  
f e l l  i n t o  t h e  76-95 cm c l a s s .  T h i s  occur red  t o  some e x t e n t  on each of t h e  
f i v e  s t r e a m s .  The g r e a t e s t  discrepancies occur red  on Chunllna Creek,  whi le  
t h e  d i f f e r e n c e s  on t h e  o t h e r  f o u r  s t reams  were s i m i l a r  and c o n s i d e r a b l y  
l e s s  t h a n  Chunilna Creek.  Chunilna Creek was a l s o  t h e  on ly  s t ream t h a t  had 
a dominant c a t c h  of Age 1 . 3  chinook salmon. A l l  o t h e r  s t r e a m s ,  excep t  
Caswell  Creek,  were dominated by Age 1 . 4  chinook salmon. I t  was no ted  
d u r i n g  s c a l e  a n a l y s i s  th ' i t  many of t h e  Age 1 . 3  chinook salmon, exceeding 95 
cm i n  l e n g t h ,  had s a l t w a t e r  growth p , i t t e r n s  a t y p i c a l  of normal Age 1 . 3  
s c a l e s .  Th i s  i n d i c a t e s  t h a t  t h e s e  l a r g e r  f i s h  may have been exposed t o  
c o n d i t i o n s  f a v o r a b l e  t o  growth t h a t  were n o t  encountered by t h e  m a j o r i t y  of 
Age 1 . 3  chinook salmon. I t  appears  t h a t  t h e  l e n g t h  f requency method i s  
most a c c u r a t e  when a s s e s s i n g  chinook salmon p o p u l a t i o n s  t h a t  a r e  predomi-
n a t e l y  Age 1 . 4  

The degree  of o v e r l a p p i n g  i n  s i z e s  t h a t  i s  o c c u r r i n g  between Age 1 .3  an 1 
Age 1 . 4  chinook salmon may be  p r e d i c t a b l e .  Another y e a r  of d a t a  w i l l  be 
r e q u i r e d  t o  de te rmine  i f  t h e  same p a t t e r n s  p e r s i s t .  I f  s i m i l a r  r e s u l t s  a r e  
o b t a i n e d ,  t h e  d a t a  w i l l  be s t a t i s t i c a l l y  ana lyzed  t o  de te rmine  which l e n g t h  
f requency c l a s s e s  most a c c u r a t e l y  r e f l e c t  t h e  age g roups ;  p o s s i b l y  a com-
p e n s a t i o n  f a c t o r  can be  fo rmula ted  t o  a l low f o r  t h e  o v e r l a p  i n  s i z e s .  

Tab les  10 t h r o i ~ g h  13 show age and l e n g t h  d a t a  c o l l e c t e d  from chinook salmorl 
c-arcasses  and ang le r -caught  chinook salmon on Willow and Montana Creeks .  
I n  a l l  i n s t a n r  e s ,  c a r c a s s  d a t a  r e f l  cc te t i  a h i g h e r  p e r c e n t a g e  of Age 1.4  
chinook salmon t h a n  were caught  by . r r g L e r s .  The s p o r t  c a t c h  r e f l e c t e d  a 
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Table  10.  Age and Length Data from Chinook Salmon Carcasses ,  Willow Creek,  19795: 

Female Length (cm Male Length (cm) T o t a l  Combined Sexes 

Age n % x -+ SD n % x +- SD n % x +- SD 

1.1 1 1 . 2  36.0 1 0 . 4  36 .0  

1 . 2  3 3 . 8  65 .7  6 . 4 3  3 1 . 4  65 .7  6 . 4 3  

1 . 3  8 5 . 9  90 .5  1 .85  10 12.7 83.9  7 . 4 3  18 8 . 4  8 6 . 8  6 .46 

1 . 4  128 94.1 103 .8  4.35 6 5 82 .3  114.9 6 .69  193 8 9 . 8  107.6 7 .42 

T o t a l  136 100.0 103 .0  5 . 2 8  79 100.0 108.1 17.15 215 100.0  104.9 11.44 

* Age and l e n g t h  d a t a  determined by l e n g t h  f requency  a n a l y s i s .  
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Table  13.  Age and Length Data from Angler-Caught Chinook Salmon, Montana Creek,  1979f:, 

Female Length (cm -- Male Length (cm) T o t a l  Combined Sexes 

Age n % x +- SD n % x -+ SD n % x -+ SD 

T o t a l  15 100.0 100.9 6 .79  19 100.0 91.5 18.27 34 100.0 95.7 14.97 

Age and l e n g t h  d a t a  determined by l e n g t h  f requency  a n a l y s i s .  



l a r g e r  number o f  Age 1 . 2  and Age 1 . 3  chinook salmon t h a n  d i d  c a r c a s s  recov-
e r i e s  on b o t h  s t r e a m s .  Both methods have b i a s e s  and t h e  a c t u a l  age  compo- 
s i t i o n  o f  t h e  p o p u l a t i o n s  a r e  expec ted  t o  be  somewhere i n  between. Carcass  
r e c o v e r i e s  t end  t o  o v e r e s t i m a t e  Age 1 . 4  chinook salmon because  t h e  l a r g e r  
f i s h  a r e  e a s i e r  t o  s e e  and r e c o v e r ,  and many o f  t h e  s m a l l  f i s h  a r e  males 
which normal ly  e n t e r  t h e  s t reams  e a r l i e r  and d i e  o f f  e a r l i e r .  T h i s  problem 
could be somewhat a l l e v i a t e d  by conduct ing c a r c a s s  r e c o v e r i e s  th roughout  
t h e  spawning p e r i o d .  However, t h i s  i s  n o t  p r a c t i c a l ,  due t o  t h e  t ime  and 
e f f o r t  i r ~ v o l v e d .  More ang le r -caught  f i s h  r e p r e s e n t  Age 1 . 2  and Age 1 . 3  
f i s h  because  t h e  e a r l i e r  f i s h  a r e  males ,  many of which a r e  s m a l l ,  and t h e  
f i s h e r y  c l o s e s  b e f o r e  t h e  main run  e n t e r s  t h e  sys tem.  Anglers  a r e  a l s o  
a b l e  t o  l a n d  s m a l l e r  f i s h  much e a s i e r  t h a n  t h e  l a r g e r  ones .  

F i g u r e  3  g r a p h i c a l l y  shows t h e  d i f f e r e n c e s  i n  age c l a s s e s  of c a r c a s s  recov-
e r i e s  and ang le r -caught  chinook salmon on Willow and Montana Creeks .  The 
dominance of Age 1 . 4  chinook salmon i s  c l e a r l y  shown i n  t h i s  g raph  a s  i s  
t h e  h i g h e r  f requency of Age 1 . 2  and Age 1.3 chinook salmon i n  t h e  s p o r t  
c a t c h .  

The age composi t ion of t h e  chinook salmon s p o r t  h a r v e s t  i n  f i v e  s t reams  i s  
shown i n  Tab le  14.  The age composi t ion of t h e  c a t c h  i n  Willow Creek,  
L i t t l e  S i l s i tna  River  and Montana Creek was v e r y  s i m i l a r  w i t h  60% t o  70% 
be ing  Age 1 . 4  and 18% t o  26% Age 1 . 3 .  The remainder of t h e  c a t c h  i n  t h e s e  
t h r e e  s t reams  was Age 1 . 2  males .  Age composi t ion of t h e  c a t c h  i n  Chunilna 
and Caswell  Creeks were d r a m a t i c a l l y  d i f f e r e n t  from each o t h e r  and from t h e  
o t h e r  t h r e e  s t r e a m s .  A t o t a l  of o n l y  38.2% and 28.6% of  t h e  c a t c h  i n  
Chunilna Creek and Caswell  Creek,  r e s p e c t i v e l y ,  c o n s i s t e d  o f  Age 1 . 4  
chinook salmon. I n  Chunilna Creek 41.4% of t h e  c a t c h  was Age 1 . 3  and i n  
Caswe1.l Creek 50.0% of t h e  c a t c h  was Age 1 . 2 .  

Ma1e:female s e x  r a t i o s  were 1 .3 : l .O  i n  Chunilna Creek,  L i t t l e  S u s i t ~ l a  River  
and Montana Creek.  The s e x  r a t i o  i n  Caswell  Creek was 4 . 6 : l . O  which,  
coupled w i t h  t h e  h i g h  percen tage  of Age 1 . 2  f i s h ,  i n d i c a t e s  a f i s h e r y  
suppor ted  by s m a l l  male chinook salmon. I t  has  p r e v i o u s l y  been no ted  t h a t  
chinook salmon do n o t  e n t e r  Caswell  Creek s o  t h e  c a t c h  i s  made up o f  f i s h  
from v a r i o u s  o t h e r  t r i b u t a r i e s .  The Willow Creek sex  r a t i o  was 2 .0  males 
t o  1 . 0  females .  The males were v e r y  l a r g e  f i s h  w i t h  70.0% of them be ing  
Age 1 . 4 .  F i g u r e  4 g r a p h i c a l l y  d e p i c t s  t h e  d i f f e r e n c e s  i n  age composi t ion 
of t h e  chinook salmon h a r v e s t  i n  each s t ream.  

The average  l e n g t h  of a l l  ang le r -caught  chinook salmon was 88 .1  cm (mid-eye 
t o  f o r k  of t a i l )  o r  9 7 . 8  cm ( t i p  of snou t  t o  f o r k  of t a i l ) .  The convers ion  
f a c t o r  t o  c o n v e r t  mid--eye t o  f o r k  l e n g t h  t o  t i p  of snou t  t o  f o r k  l e n g t h  i s  
1 . 1 1 .  The average  weight  was 26.6 l b s .  

Coho Salrnon S t u d i e s  

Foot  su rveys  were conducted i n  escapement index a r e a s  on f o u r  s t reams  t o  
e s t i m a t e  spawning coho salmon p o p u l a t i o n s .  Although o v e r c a s t  s k i e s  p r e -
v a i l e d ,  coun t ing  c o n d i t i o n s  on t h e s e  s m a l l  s t r eams  were f a v o r a b l e .  

A summar-y of coho salmon es.capement coun ts  i n  index a r e a s  i s  p r e s e n t e d  i n  
Tab le  15. Coho salmon escapements were good i n  1979. During t h e  y e a r s  
1971-1974, coho salmon leve l - s  were low, p a r t i a l l y  a t t r i b u t e d  t o  ex t remely  
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Table 16. Adult Coho Salmon Escapement Counts, Fish Creek, 1969-1979. 


Year Dates of Operation Weir Counts 


July 31 -
 September 2 
July 19 -

July 8 -


10 

6 

6 

11 

11 

July 6 -

30 

30 

July 2 -
 September 
July 1 -
 September 
July 8 -
 September 
July 3 -
 September 
July 5 -
 September 

July 7 -
 September 

July 8 -
 August 

August 8+: 

August 79; 

August 15+~ 

Weir was not operated long enough to enumerate the entire coho escapement. 




dry summers that occurred from 1968-1970. In 1975, coho salmon escapement 

levels on all surveyed streams increased substantially and have remained 

about the same since that time. The 1979 returns were from the 1975 parent 

escapement and they were, in all cases, about equal to or substantially 

above the 1975 levels. Wasilla Creek had a total of 248 coho salmon in the 

index areas--this is the second highest recorded. A total of 384 salmon 

was enumerated in Question Creek which is three times the highest previous 

count. 


A weir was operated in 1979 on Fish Creek by the Fisheries Rehabilitation 

and Enhancement Division. A weir has been on this stream since 1969, and 

has been operated by both Commercial and Sport Fish Division personnel in 

past years. The 1979 coho salmon escapement was the third highest recorded 

since 1969 (Table 16). The 2,511 coho salmon counted through the weir in 

1979 are primarily offspring from the 1975 escapement of 1,601 coho salmon. 


Physical and chemical data were collected during the past year from numer- 

ous lakes and streams. Data include periodic stream flows on selected 

anadromous fish streams and dissolved oxygen levels in numerous lakes 

throughout the Matanuska Valley. These data are available in the Alaska 

Department of Fish and Game files in the Palmer area office. 
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